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Intracardiac masses in infancy are uncommon. Tumors,
thrombi and vegetations of bacterial endocarditis are
exceedingly rare in this age group. These masses are
seldom diagnosed before the infant's death.
In a review of two-dimensional echocardiograms per-
formed from May 1979 to January 1981 on 741 infants
less than 2 years of age, intracardiac masses were pro-
spectively identified in 6 patients. All six patients pre-
sented with unexplained murmurs associated with either
lntracardiac masses in infancy are uncommon. Tumors,
thrombi and vegetations of bacterial endocarditis are ex-
ceedingly rare in this age group. These masses are seldom
diagnosed before the infant's death (I-II). The detection
of intracardiac masses by M-mode and two-dimensional
echocardiography has been described in adolescent and adult
patients (12-23), This report summarizes the use of two-
dimensional echocardiography in the diagnosis and treat-
ment of six infants, all less than 2 years of age, with intra-
cardiac masses,
Methods
Subxiphoid two-dimensional echocardiograms were per-
formed between May 1979, and January 1981 on 741 infants
less than 2 years of age. All studies were performed using
a Picker 80 cardiac imager with mechanical sector scanner
and 5 MHz short focus transducer. lntracardiac anatomy
was examined using four chamber, long-axis and short-axis
subxiphoid projections (24,25), Other projections, such as
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hemodynamic instability, arrhythmias or systemic em-
boli. One patient had a vegetation from bacterial en·
docarditis, one had an intracardiac thrombus associated
with myocarditis, three had rhabdomyomas (two pa·
tients with tuberous sclerosis) and one had a fibro-fatty
nodule attached to the eustachian valve. Two-dimen-
sional echocardiography not only was important in the
diagnosis, but also provided guidance in the medical and
surgical treatment of these patients.
parasternal long- and short-axis and apical four chamber
views, could have been used to visualize these masses. The
use of the subxiphoid technique in these patients was a
matter of the echocardiographer's preference at the time of
these studies.
Results
In a review of all two-dimensional echocardiograms per-
formed on infants less than 2 years of age, intracardiac
masses were prospectively identified in 6 of 741 patients.
One infant (Case I) had a vegetation from bacterial endo-
carditis; one (Case 2) had an intracardiac thrombus asso-
ciated with myocarditis; three (Cases 3, 4, 5) had rhabdom-
yomas (two of these three had tuberous sclerosis) and one
patient (Case 6) had a fibro-fatty nodule attached to the
eustachian valve.
Case Reports
Case 1. This 10 week old infant was admitted with a 3
day history of fever, and a I day history of swelling and
erythema of the second digit on his right hand. Physical
examination revealed a temperature of 40.6°C, a grade 2/6
systolic ejection murmur and swelling with erythema of the
proximal interphalangeal joint of the second digit of the
right hand. Laboratory data included a white blood cell count
of 18,700 mm3 and an erythrocyte sedimentation rate of 40
mm in 1 hour. Urine analysis, lumbar puncture, chest X-
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ray film and bone scan were normal. Group B beta-hemo-
lytic streptococci were identified in the admission blood
culture.
A two-dimensional echocardiographic examination re-
vealed an irregularly shaped mass attached to the anterior
leaflet of the mitral valve. Despite adequate antibiotic ther-
apy for bacterial endocarditis, 3 weeks later the patient had
signs and symptoms of severe mitral regurgitation. This was
confirmed by cardiac catheterization. A repeat two-dimen-
sional echocardiogram demonstrated persistence of the mass
and increased left atrial size (Fig. 1). Because of progressive
congestive heart failure, the patient had a mitral valve re-
placement with a size 17 Bjork-Shiley prosthesis.
At surgery, a severely deformed mitral valve with an
adherent I X I cm vegetation was found. The postoperative
course was unremarkable, and 3 years later the patient re-
mains active and well with normal growth and development.
Case 2. This infant was well until 15 months of age
when he developed vomiting and diarrhea. One week after
the onset of gastrointestinal symptoms, he was admitted to
a local hospital with the diagnosis of pulmonary edema from
viral myocarditis. The infant was transferred to this insti-
tution for management of intractable congestive heart fail-
ure. One day after admission the patient developed acute
right-sided hemiplegia. An electroencephalogram and a cra-
nial axial computed tomogram documented a cerebrovas-
cular accident involving the left cerebral hemisphere. Atwo-
dimensional echocardiogram demonstrated severe left ven-
tricular dysfunction and a mass in the left ventricle. In the
Figure 1. Case I. Subxiphoid four chamber two-dimensional
echocardiogram demonstrating a vegetation attached to the mitral
valve and dilation of the left atrium (LA). The short single arrow
indicates the superior remnant of the eustachian valve; the double
arrows indicate the site of the vegetation. Inf = inferior; It =
left; LY = left ventricle; RA = right atrium; Rt = right; Sup =
superior.
context of the clinical presentation and configuration of the
mass by echocardiography, the lesion was diagnosed as a
mural thrombus. However, anticoagulation was not begun
because of the recent acute cerebrovascular accident. One
month later, the patient presented with extreme irritability,
abdominal pain and melena.
A two-dimensional echocardiogram (Fig. 2) revealed a
smooth-walled mass on the left ventricular septal surface.
Anticoagulant therapy was started. In serial follow-up echo-
cardiograms, the mass was no longer evident, suggesting
either lysis or silent embolization. Three years after the onset
of symptoms, the patient has progressed to normal cardiac
function. However, he still has a significant motor defect
of the right hand.
Case 3. This infant was the product of a full-term preg-
nancy with normal labor and delivery. At 2 days of age,
the infant developed a murmur, bradycardia and signs of
congestive heart failure. A two-dimensional echocardio-
gram was performed which demonstrated a mass in the left
ventricle. At transfer to this medical center, the infant had
signs of pulmonary congestion and low cardiac output. The
chest X-ray film revealed mild cardiac enlargement with
diffuse pulmonary edema.
A two-dimensional echocardiogram (Fig. 3) demon-
strated a large tumor mass in the left ventricle attached to
the anterior-lateral papillary muscle. The mass extended into
the mitral valve orifice and left ventricular outflow tract. A
second mass was visualized in the right ventricle attached
to the free wall.
At surgery, tumors were removed from the right ventri-
Figure 2. Case 2. Transverse subxiphoid view at the level of the
papillary muscles demonstrating a pedunculated thrombus (single
arrow) arising from the interventricular septum (lYS). ALPM =
anterior lateral papillary muscle; Ant = anterior; Post = posterior;
RY = right ventricle; other abbreviations as in Figure I.
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Figure 3. Case 3. Subxiphoid transverse view demonstrating
rhabdomyoma (Rhabd.) involving the anterolateral papillary mus-
cle (PM) and endocardial surface of the left ventricle (LV). free
wall and ventricular septum (IVS). PMPM = posterior medial
papillary muscle; other abbreviations as before.
cle, left atrium and left ventricle. Histologic study identified
all lesions as rhabdomyomas. Demonstration of periventric-
ular calcifications by cranial axial computed tomography
confirmed the diagnosis of tuberous sclerosis. The post-
operative period was complicated by congestive heart fail-
ure; however, the infant was discharged from the hospital
in stable condition 2 months after surgery.
Case 4. This infant was the product of an uncomplicated
pregnancy, with normal labor and delivery. On the first day
of life, atrial premature beats and second degree atrioven-
tricular (AV) block were noted. A two-dimensional echo-
cardiogram demonstrated masses in the apex of both the
right and left ventricles. Because the infant was clinically
well, he was discharged. At 2 months of age, although the
physical examination continued to be unremarkable, atrial
premature beats and left ventricular hypertrophy with strain
were present on the electrocardiogram.
A two-dimensional echocardioxram (Fig. 4) demon-
strated a large intramural mass extending into the right ven-
tricular cavity from the free wall. The left ventricular mass
seen in the previous echocardiogram was no longer present.
At cardiac catheterization, there was no physiologic ob-
struction; however, a large filling defect was visualized an-
giographically in the apex of the right ventricle.
At surgery, masses were removed from the apex of the
right ventricle and from the junction of the superior vena
cava and right atrium. The right atrial mass was not pro-
spectively identified. Histologic examination identified both
lesions as rhabdomyomas. The postoperative course was
uncomplicated and there was resolution of the arrhythmias.
This infant did not manifest signs of tuberous sclerosis, and
there was a negative family history for this genetic disorder.
Figure 4. Case 4. Subxiphoid transverse view showing rhabdo-
myoma within the right ventricular (RV) free wall extending into
the cavity. Abbreviations as before.
Case 5. This infant was born to a 31 y~ar old mother.
Because a prior sibling was born with hydrocephalus, a fetal
ultrasound examination was performed at 37 weeks' ges-
tation; it demonstrated an intracavitary right ventricular mass.
There was no apparent distress and the baby was delivered
by cesarean section at 40 weeks. The infant was transferred
for further evaluation because of the prenatal impression of
the intracardiac tumor.
Physical examination, chest X-ray film and electrocar-
diogram performed on the infant were normal on arrival at
2 hours of age. Two-dimensional echocardiography dem-
onstrated masses in the left atrium, attached to the free wall
of the left ventricle and within the interventricular septum
(Fig. 5). Cardiac catheterization and angiography demon-
strated filling defects in both the right and left ventricles;
however, no obstruction was measured. Because the baby
had no evidence of hemodynamic compromise or significant
arrhythmias, the masses, presumed to be rhabdomyomas.
were not surgically removed.
At 5 months of age, a repeat two-dimensional echocar-
diogram showed that the right ventricular masses were smaller
and the left ventricular mass was no longer visible. At I
year of age, the infant developed typical dermatologic and
neurologic features of tuberous sclerosis.
Case 6. This infant was delivered by cesarean section
at 40 weeks' gestation because of breech presentation. The
Apgar scores were I and 6 at I and 5 minutes, respectively.
and the baby was intubated and transferred to this medical
center. On arrival. the baby had multiple congenital anom-
alies consisting of low set cars, hypertelorism and absent
thumbs bilaterally. A grade 4/6 pansystolic murmur, gallop
rhythm and poor systemic perfusion were noted.
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Figure 5. Case 5. Subxiphoid four chamber two-dimensional
echocardiogram demonstrating rhabdomyomas (Rhabd.) in the left
atrium (LA). attached to the free wall of the left ventricle (LV)
and within the interventricular septum (arrows). Abbreviations as
before.
A two-dimensional echocardiogram (Fig. 6) demon-
strated a large subaortic ventricular septal defect and an
irregularly shaped mass in the right atrium adjacent to the
tricuspid valve anulus. Because of the multiple congenital
anomalies, a chromosome analysis was performed and a
trisomy 18 karyotype was demonstrated. The baby died at
24 hours of age.
Postmortem examination confirmed the presence of a
large membranous ventricular septal defect. The mass de-
Figure 6. Case 6. Subxiphoid four chamber view demonstrating
fibro-fat.ty nodule adjacent to the tricuspid valve anulus (TVA).
The single arrow denotes the interatrial septum. MV == mitral
valve; NOD = nodule; RUPV = right upper pulmonary vein;
other abbreviations as before.
teeted by echocardiography was a fibro-fatty nodule attached
to a fenestrated eustachian valve (Fig. 7).
Discussion
Two-dimensional echocardiography in bacterial en-
docarditis (Case 1). M-mode and two-dimensional echo-
cardiography have contributed to the early diagnosis of in-
tracardiac vegetations in adolescent and adult patients with
bacterial endocarditis (17-23). The recognition of intracar-
diac vegetations in infancy has been infrequent (26,27) ow-
ing, in part, to the low incidence of endocarditis in this age
group (7-9). In addition, endocarditis has often presented
as an acute septic illness, that is, pneumonia, osteomyelitis
or meningitis (7-11). In these infants with sepsis and various
foci of infection, vegetations have not been suspected and
their presence has been diagnosed only after autopsy ex-
amination (7-9).
In our 10 week old patient (Case 1), the large mass
visualized by two-dimensional echocardiography was irreg-
ularly shaped, attached to the mitral valve anulus and dem-
onstrated a flail motion that did not parallel the movement
of the adjacent valve structures and myocardium. This ap-
pearance was similar to that reported in adult patients with
vegetations from bacterial endocarditis (17,20,21). Al-
though our patient presented with bacterial sepsis and a
localized source of infection, two-dimensional echocardi-
ography detected the vegetation early in the course of his
Figure 7. Case 6. Pathologic specimen with right atrial free wall
opened and looking downward into the tricuspid valve anulus. The
arrow denotes the fibro-fatty nodule attached to the eustachian
valve.
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illness, firmly establishing the diagnosis of endocarditis,
When the vegetation persisted, as demonstrated by two-
dimensional echocardiography, and congestive heart failure
worsened, mitral valve replacement with a prosthetic valve
was performed successfully.
Two-dimensional echocardiography in ventricular
thrombus (Case 2). The visualization of intracardiac thrombi
by echocardiography has been reported in adults (12-16)
and only one isolated case has been reported in a child (23).
The left ventricular thrombus in our Case 2 appeared as a
smooth-walled mass attached to the myocardial surface.
This is similar to the appearance of left ventricular thrombi
reported in adults with myocarditis (15). In this infant who
presented with severe left ventricular dysfunction, earlier
recognition of the intracardiac thrombus by echocardiog-
raphy may have prompted the use of anticoagulant therapy,
potentially preventing the formation of future thrombi and
its attendant embolic complications.
Some investigators (28) recommend anticoagulation ther-
apy for all infants and children with cardiomyopathy. To
date, the incidence of thrombi in patients this age with
cardiomyopathy is not well established. However, two-di-
mensional echocardiography could be useful in determining
the existence of thrombi in susceptible infants, lending sup-
port for the use of anticoagulant therapy in the individual
patient.
Two-dimensional echocardiography in primary car-
diac tumors (Cases 3, 4, 5). The low incidence of symp-
tomatic primary myocardial tumors in infancy has limited
the noninvasive experience with these lesions in this age
group (1-6,23,29). Rhabdomyomas are the most common
primary cardiac tumor in infancy. They are usually multiple
and can occur anywhere in the heart (1-6,30,31). These
nodules may encroach on the intracavitary spaces severely
occluding blood flow across the AV or semilunar valves.
Because of the characteristic appearance of the masses in
Patients 3, 4 and 5, the lesions were prospectively diag-
nosed as rhabdomyomas. This diagnosis was confirmed at
surgery in two of the patients.
Although fibromas are the second most common primary
cardiac tumor in this age group (1,2,4,6), this diagnosis
was not entertained in our patients. Fibromas are usually
single large intramural masses that involve the left ventric-
ular septal surface or free wall. This appearance was not
like the multiple nodular masses that occurred in our pa-
tients. Other tumors, such as myxomas, malignant sarcomas
and pericardial tumors, are exceedingly rare in this age
group and usually do not involve several chambers of the
heart simultaneousIy (1-4,6).
Echocardiography provided the diagnosis and aided in
the management of these patients with tumors. Successful
surgical removal of rhabdomyomas was performed in one
infant (Case 3) without prior cardiac catheterization. In this
critically ill infant, echocardiography demonstrated large
tumor masses in both the mitral and aortic positions. This
information guided surgical intervention, and avoided the
delay of cardiac catheterization and risk associated with
cineangiography. In Case 5, serial two-dimensional echo-
cardiography documented resolution of the tumors, obviat-
ing the need for repeat cardiac catheterization. This finding
substantiated previous reports (5) that rhabdomyomas may
"regress spontaneously without causing any appreciable im-
pairment of cardiac function."
Approximately hall' of all patients with rhabdomyomas
have tuberous sclerosis (I). Even though the typical signs
of tuberous sclerosis, such as seizures, mental retardation
and adenoma sebaceum, do not present until a later age
(31), this diagnosis should be considered when rhabdo-
myomas are visualized in the newborn or infant. Because
this disease is inherited as an autosomal dominant pattern,
when there is a positive family history, two-dimensional
echocardiography could be valuable in the screening of the
fetus or newborn for the presence of rhabdomyomas.
Value of two-dimensional echocardiography in dif-
ferential diagnosis of intracardiac masses. In the infant
group considered in this report, 735 infants did not have
intracardiac masses visualized by two-dimensional echo-
cardiography. Among these patients who had either cardiac
catheterization or intracardiac surgery, none had evidence
to suggest cardiac tumors. However, because not all patients
had either catheterization, surgery or autopsy examination
looking specifically for intracardiac masses, we do not ad-
dress the specificity or sensitivity of this technique.
We believe that two-dimensional echocardiography can
provide useful information in the differentiation of intra-
cardiac masses, especially in the context of associated clin-
ical findings. Thus: I) vegetations from endocarditis, as in
our Case I, usually are irregularly shaped masses attached
to valve leaflets and manifest a flail motion unrelated to the
movement of the myocardium or valve structures; 2) rhab-
domyomas are predominantly multiple intramural nodules
or masses that coexist in several areas of the heart; however,
they may invade the intracavitary space; 3) intracardiac
thrombi usually appear as smooth-walled bright masses at-
tached to the endocardial surface. In our Case 6, the mass
in the right atrium demonstrated by echocardiography ap-
peared similar to a vegetation. We did not expect this mass
to be eustachian valve tissue. The presence of a normal
variant, that is, eustachian valve tissue, should be consid-
ered in the differential diagnosis of right atrial masses.
Implications. Two-dimensional echocardiography is a
noninvasive technique that can detect and differentiate in-
tracardiac masses that occur in infants. In critically ill infants
requiring urgent surgical intervention, echocardiography of-
fers an alternative to cardiac catheterization. In infants in a
hemodynamically stable condition, this technique can se-
rially detect changes in size or location of the masses, thus
guiding future medical or surgical intervention. Two-di-
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mensional echocardiography should also be included in the
evaluation of newborns or infants who have a genetic pre-
disposition for the development of intracardiac masses, such
as those with tuberous sclerosis.
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